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Objectives
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AEvaluate decontamination efficacy of an electrostatic sprayer (ES) on
personal protective equipment (PPE) and compare to traditional
backpack sprayer (TS)

ABenchscale study (initial phase)
APilotscale study (ongoing)
AField study to evaluate realorld application

AAssessed operational factors and fate and transport compared to curre
traditional sprayer use

AGoalis to improve personnaleconprocedure, minimize liquid waste,
and reduce cross contamination



Factors for
Consideration

ACost, time, and
manpower

AFate and
Transport/Cross
contamination

AHazards taleconline
personnel or others vi
reaerosolization

ALiquid waste produced

==

Emergency Response Work Zones_ " "=8

ACCESS CONTROL
FPODINTS

CONTAMIHATION
REDUMCTIOMN
CORRVDOR

DECON LINE

CONTAMIMNATION
REDUCTION ZOME




Experimental Approach

ATest chamber sterilization

APreparation of coupons
AMné - wmMné OSNIUAOFf O2dzll2ya 0O20S|

A nitrile, butyl, latex, Tyveék Tychen®, neoprene, an€ChemTap@
AContamination/inoculation of coupons

AMDI deposition (1 X I
A Bacillusatrophaeusvar. globigii (Bg)

Latex Chemtape Tyvek Neoprene

AApplication ofdeconprocedure on coupons
ASampling, collection of runoff, and analysi
ADetermination ofdeconefficacy et T
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Test Setup

AAIl materials sterilized prior £
to testing

Alnoculation:
ABacillusatropheusvar. globigii &

AMetered dose inhaler (MDI)
with deposition chamber

ATest Chamber \ 4 ]
AnQ-nQ aidlAyftSaa aasSsSt OKIM™
AAcrylic front panel |
AUsed vertical coupon Decontaminant g

orientation 1:10 diluted bleach

ANegative pressure
ADrain for runoff collection

|
L/
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Electrostatic Sprayers

Pic from www.electrostaticspraying.com

ACommonly used in agricultural and healthcare industries
ADroplets are atomized and produce electricalharged spray
ATy O20SNI Fff adzNFIF OSa KN
Alncreased deposition efficiency

ADemonstrated more uniform distribution of liquid decontaminants or
flat building materials (US EPA, 2015)

Alntended for lightduty, quick disinfection and sanitization
applications



http://www.electrostaticspraying.com/index.html
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Traditional Backpack Sprayer (TS)

Electrostatic Sprayer (ES)

ASHURFId ProPaclRechargeable Electric ASGET HD electrostatic sprayer

Back Pack Sprayer S&® (Pentan
SHURF|dCosta Mesa, CA)

A996 mL/min
ALarger particle size

ATraditional spray nozzlespray pattern
can be adjusted

A4 gal capacity
A 10 sec spray time
A5 min contact
ANormal lab gloves

(Electrostatic Spraying Systems ESS,
Watkinsville, GA)

A62 mL/min
ASmaller particle size (40 um VMD)
AElectrostatic nozzle
A1l gal capacity

A30 sec spray time
A5 min contact
AAnti-static gloves




*Each individual test material experiment
included negative control, procedural blank

. it trol, inoculati trol, and
Testing Approach i e .

)

Test Category for wipe o Total # of Material

Test Material Decontamination Technolog

ID sampling Coupons

1 Traditional Backpack Sprayer 12
Nitrile (BunaN) Rubber _

Electrostatic Sprayer 12

Traditional Backpack Sprayer 12
Butyl Rubber _

Electrostatic Sprayer 12

Traditional Backpack Sprayer 12
Latex Rubber _

n Electrostatic Sprayer 12

_ Traditional Backpack Sprayer 12
TyvekR Plastic _

n Electrostatic Sprayer 12

n _ Traditional Backpack Sprayer 12
Tychen? Plastic _

Electrostatic Sprayer 12

Neoprene (chemical Rubb Traditional Backpack Sprayer 12

: ubber

resistant rubber) Electrostatic Sprayer 12

_ Traditional Backpack Sprayer 12
ChemTap@ Plastic _

Electrostatic Sprayer 12



Sampling
1) Wipe Sampling ’
AWipe sampling conducted following inoculation and decontamlnant
application (including-#nin contact time)

APolyestefrayon blend wipes used to wipe coupon surfaces
A Until visibly dry
A 2 wipes for rubbettype materials (nitrile, butyl, latex, and neoprene)
A 3 wipes for plastitype materials (Tyvek®ychen®, andChemTap®)

2) Liquid Runoff Sampling
A Neutralized immediately with STS

3) Air samples foreaerosolization
A Inside chamber and exhaust duct

Air
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Result; DeconEfficacy for PPE Materials

Surface Log Reduction:

“benotes no Backpack S Electrostatic S
CFEUs above dCKpac prayer vs. ectirostiatic cprayer
detection 9.0
limit 8.0 - *
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1.0
7.7 N4 7.0 5.7 7.3 w4 7.2 6.9 7.2
0.0
Nitrile Butyl Latex Tyvek Tychem Neoprene Chemtape
®m Backpack Sprayer (7.2 £ 0.4) Electrostatic Sprayer (7.0 0.7)




Result; DeconEfficacy for PPE Materials

ABoth types of sprayers used achieved LR > 6 for all material types
ANo statistically significant difference in efficacy between sprayers (p = (
ANon-detects postdeconfor 3 of 7 test materials for electrostatic sprayer

A5.7 LR for latex (electrostatic sprayer)
AHydrophilicity, droplet contact angle
Almmediate runoff O XEEAT " 1

Beadlng observed on other test matenals Lack of beading (coalescence) on Latex



Results; Fate and Transport

Runoff

ARunoff sample collectec
during each test

ANeutralized
AAnalyzed for CFUs

ATraditional Backpack
(many spores in runoff)

AElectrostatic (very few
spores in runoff)

2.0

1.0

0.0

Viable Spores Recovered in Post-Spray Runoff Samples

Nitrile Butyl Latex Tyvek Tychem Neoprene

H Backpack Sprayer Electrostatic Sprayer

1 0.4 * 0.4 * 0.4
0.1 wd 0.1 0.0 WA 0.0

Chem Tape

*Denotes no CFUs above detection limit
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Results; Fate and Transport

ABackpack (many spores in runoff for all test materials)
A Spores were washed off PPE surfaces prior to inactivation

AElectrostatic (very few spores in runoff)
AC2Nl)a fAljdZAR aSyOl LJadz A2y EéE 2y tt9
AElectrostatic nature and droplet size helps it adhere to PPE

AHigher potential for cross contamination for traditional backpack
sprayer

AAvgliquid runoff volume collected for Backpack was 450 mL
AAvgliquid runoff volume collected for Electrostatic was 6 mL



Results; Fate and Transport

Reaerosolization Traditonal Bagkpack Sprayq - electrostatic Sprayer (ES)
AMinimalreaerosolization ~ |\& 8 48 clamber  “Duct  Chamber - buct
observed for both sprayer (CFUs)
types ND ND ND 3.28E+01
. Butyl ND ND ND ND
ALimited samples collected
_ : ND ND ND ND
AWill be evaluated fu_rther In 424E+01  3.08E+00  8.67E+01 ND
PPE ensemble testing ND ND ND ND
9.38E+00 ND ND ND
1.54E+00 ND ND 3.08E+00

Notes: CFU = Colofgrming unit ND = None detected
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Summary

ACurrent bio decontamination line protocol (10% bleacimif contact
time) tested on 7 different PPE materials

ACompared traditional backpack sprayer (TS) with Electrostatic sprayer

AElectrostatic sprayer performed well overall
A Similar efficacy between ES and TS (both > 6 Log reduction)
A5-minute contact time was effective for inactivatigrcan it be reduced further?
ALess decontaminant used with ES
AMuch less runoffivashoffwith ES, so less waste

ASpores were transported off vertical coupons with TS, but formed a liquid film w
ES

AES demonstrated advantages which warrant further investigation



TN e m——

Next Steps

ATest electrostatic sprayer efficacy with full PPE ensemble (ongoing)

ACalculate time and cost considerations of electrostatic sprayer vs
traditional wet sprayer methods

AReaerosolizatioduringdeconprocedure and PPE doffing

AScale up to automated field deployable unit for Hiecon
AEliminate manual spraying

ADetermine if electrostatic sprayer is operationally feasible
AField studyc test efficacy and cross contamination
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